T he importance of peritraumatic dissociation as a factor in the development of posttraumatic stress disorder (PTSD) has garnered increasing support in the past few years. Historically, the link between exposure to traumatic events and dissociation was proposed in the writings of Janet on hysteria (1) . More recently, van der Kolk and colleagues (2, 3) have argued for a link between dissociative experiences at the time of a trauma and later posttrauma symptoms. Recent studies (4) (5) (6) (7) have noted the relation between within-trauma dissociation and the later development of PTSD. For example, Koopman et al. (4) found that in survivors of the Oakland/Berkeley firestorm, peritraumatic dissociative symptoms accounted for the most variance in predicting subsequent PTSD. Similarly, Holen (7) found that in survivors of an oil rig disaster in the North Sea, selfreports of dissociation during the disaster were a significant predictor of later PTSD. Koopman et al. argued that dissociation may be adaptive during and immediately following a traumatic event; however, the chronic use of dissociative mechanisms as a means of dealing with the trauma may lead to a failure to process the trauma cognitively and emotionally and therefore result in more severe posttrauma reactions.
Other researchers have noted the similarity of PTSD dissociative symptoms and hypnotic phenomena. In fact, in comparing the level of hypnotizability of combat veterans who had PTSD with that of subjects who had other disorders and of a normal control group, Spiegel et al. (8) found that the subjects with PTSD were significantly different from all the other groups. Subjects with generalized anxiety disorder had a hypnotizability score below that of the normal control group and half that of the subjects with PTSD. These authors concluded that PTSD is predominantly a dissociative disorder as opposed to an anxiety-based disorder. Marmar et al. (5) studied both peritraumatic dissociation and current dissociation, as measured with the Dissociative Experiences Scale, in predicting PTSD in combat survivors. They found that both types of dissociation improved the prediction of current PTSD beyond that accounted for by level of exposure to war zone stress. They noted, however, that the assessment of peritraumatic dissociation in their combat veterans was retrospective by at least 20 years, leading to the possibility of alterations in memory of the amount of peritraumatic dissociation in the veterans with more severe PTSD. There is little research examining peritraumatic dissociation soon after a trauma, when self-reports would be most reliable. A notable exception is the recent findings of Shalev et al. (6) , who used a path analytic model in a prospective design. Their findings from trauma survivors assessed 1 week and 6 months after trauma suggest that peritraumatic dissociation may be the single most important variable in explaining PTSD scores 6 months after trauma. Further examination of acutely traumatized subjects will be helpful in establishing the link between peritraumatic dissociation and subsequent development of PTSD symptoms.
There also has been a call for more objective measures of PTSD to gain a better understanding of the disorder (9) . One of the chief functions that objective indicators may serve is to elucidate whether there are specific components of posttrauma pathology that inhibit recovery from trauma, leading to chronic PTSD. There is currently little information relating objective measures of dissociative symptoms to PTSD.
In the present study, self-report and interview measures of psychopathology and dissociation in rape victims assessed within 2 weeks of assault were collected. In addition, measures of physiological arousal (skin conductance and heart rate) were collected in a laboratory setting. The main goals of the study were 1) to assess peritraumatic dissociation and PTSD symptoms soon after a traumatic event and 2) to improve upon existing self-report assessments of dissociation and trauma pathology by examining various objective indexes.
METHOD
The subjects consisted of 85 rape victims recruited primarily from local police departments (84%) plus victim assistance agencies (15%) and hospitals (1%). These agencies provided postcards to rape victims to mail back to us if they were interested in participating in the study. The subjects were assessed within 2 weeks after rape (mean= 10.3 days, SD=3.1, range=6-14). They were primarily low-income (66% with annual income <$5000), single (62%), African American (66%) women. They ranged in age from 18 to 54 years (mean=28.7 years, SD=7.8) and had an average of 12.6 years of education. Subjects were paid $70 for participation in the study. Victims were excluded from the study if there were more than 16 days between the rape and the assessment, if they were under 18 years of age, if they were inebriated at the time of the assessment, or if they had apparent psychosis. Subjects were also screened for the use of drugs that might confound autonomic responses, such as anticholinergics, β blockers, and digitalis. After complete description of the study to the subjects, written informed consent was obtained.
Laboratory assessments were conducted in an 8-ft×10-ft room that was sound-insulated and temperature-and humidity-controlled. Physiological measures of heart rate and nonspecific electrodermal responses (skin conductance) were generated by means of a Coulbourn Instruments (Allentown, Pa.) modular system. Heart rate measurements were obtained with an optical blood flow transducer attached to the nondominant hand on the distal phalanx of the second finger. The optical transducer was connected to a pulse monitor (Coulbourn, model S71-40) attached to a tachometer (Coulbourn, model S77-26). Measurements of skin conductance were obtained with silver/silver chloride 9-mm electrodes filled with isotonic paste (10) and attached to the nondominant hand on the first and third fingers at the distal phalanx. Electrodes were attached to a skin conductance module (Coulbourn, model S71-22), which applied a constant voltage (0.5 V) and was used in the AC coupled (quick change) mode. In addition, nonspecific subject movement data were obtained through an inflated air cushion that was placed in the back of the chair in which the subject was sitting. The air cushion was attached to a pressure sensor (Newark Electronics, Chicago, model 174PC) that sent output to a differential amplifier (Newark, model MC3503). The pressure sensor used four piezoresistive bridges to detect changes in the pressure applied to the pillow, and a differential output voltage was generated that was proportional to the applied pressure. Analog outputs from the physiological devices were converted to digital signals by an analog-digital converter (Coulbourn, model S25-12). Digital outputs were interfaced with an IBM-compatible computer with the use of a Coulbourn LabLinc Interface, which allowed real-time waveform display of the data. All measurements were collected at a rate of five samples per second. The equipment was located in a separate room adjacent to the subject assessment room.
Procedure
After the subjects had been asked to give informed consent, they were given paper-and-pencil questionnaires and a laptop computer questionnaire consisting of a number of self-report scales. Among the self-report measures were the PTSD Symptom Scale (11), the Rape Aftermath Symptom Test (12) , and the Beck Depression Inventory (13) . After completion of these instruments, the laboratory assessments were conducted.
The subject was seated in a comfortable armchair in the laboratory room, and physiological monitoring devices were attached. The assessment began approximately 5 minutes later in order to allow physiological readings to stabilize. There were five 5-minute phases of the laboratory assessment. The first phase was an initial resting baseline during which the interviewer left the subject alone in the room. After 5 minutes the interviewer returned and prompted the subject to talk about a neutral topic for the next 5-minute phase. The subject was given a prompt sheet with a list of possible topics to talk about during the neutral phase. The prompts were topics that would require the subject to recall and describe some past event (e.g., "a special meal you have prepared"). The subject was instructed that the interviewer would not be able to speak during the phase, in order to record 5 minutes of just the subject speaking. At the end of the neutral phase the interviewer left again for a second resting baseline. Upon returning, the interviewer prompted the subject to talk about the rape for the next 5-minute "trauma" phase. During this phase the subject was asked to describe the rape in detail, including aspects such as where she was, what the assailant said and did, and what her thoughts and reactions were. Again, the subject was told that only she would be speaking during the trauma phase. At the end of this period the interviewer again left for a final 5-minute resting baseline period. Subjective Units of Distress Scale (unpublished) scores were obtained at the end of each phase; scores ranged from 0 ("as relaxed and calm as you have ever been") to 10 ("as upset or uncomfortable as you have ever been"). Physiological measures were collected throughout the entire laboratory assessment. This laboratory procedure was used to enable us to examine physiological and nonverbal behavioral reactions concurrently. The nonverbal data will be reported at a later time.
Following the laboratory assessment, the subjects were given the Clinician-Administered PTSD Scale (Form 2) (14) to determine PTSD symptom status for the past week. Because all of these subjects were assessed within 2 weeks after rape, an official diagnosis of PTSD was not possible; therefore, subjects were diagnosed as having or not having PTSD symptoms. In addition, an interviewer-based trauma interview, which provided trauma-specific information about subjects' reactions during the sexual assault, was administered. This interview contained eight questions that assessed the dissociative experiences of the subject during the assault. Six of these questions were from the Peritraumatic Dissociative Experiences Questionnaire-Rater Version (5). Two items from that questionnaire were not used because they were less appropriate for rape victims. They were replaced with questions about whether the subject felt "confused or disoriented" or "numb" during the sexual assault. The questions that were used for this index are presented in appendix 1. Each item was rated on a 5-point scale, with 0 indicating "none of the time" and 4 indicating "all of the time." The eight items were summed to generate a peritraumatic dissociation score for each subject. Dissociation measured in this way ranges from scores indicating no dissociation or mild forms of dissociation to scores indicating more severe dissociation during the traumatic event. On the basis of the score on this index, each subject was classified into a high or low dissociation group as described below.
Perception of life threat was also was measured during the trauma interview from two questions; the subject was asked, "During the incident did you think about being killed or seriously injured?" (responses ranged from 0="not at all" to 4="thought about it all the time") and "During the incident how certain were you that you were going to be killed?" (0="completely certain that I would not be killed," 4="completely certain that I would be killed"). The scores on these two items were summed, and thus the range of possible scores was 0-8. Depression diagnoses were assessed with use of the Structured Clinical Interview for DSM-III-R-Non-Patient Version (SCID-NP) (15) .
Analyses
A computer scoring algorithm was written to evaluate the skin conductance waveforms. Any response in excess of 0.10 µS was counted as a valid skin conductance response, and frequency was tallied per phase. The amplitude of each valid response (trough to peak) was also determined, and an average amplitude expressed in microsiemens was calculated per phase. Heart rate was calculated as beats per minute, and averages were calculated per phase. The voltage outputs from the nonspecific movement data were reduced with the mean square successive difference statistic (δ 2 ) (16). This statistic is related to the variance but gives a measure of the variability between successive points of data.
RESULTS
An initial assessment of the reliability of the Peritraumatic Dissociation Index was undertaken because it was modified from the published version of the Peritraumatic Dissociative Experiences QuestionnaireRater Version (5). Cronbach's alpha was 0.75 for the eight items constituting the dissociation index, indicating relatively good internal consistency for these items. The range of possible scores on this index was 0-32. The scores were approximately normally distributed (figure 1). On the basis of the scores from this index, subjects who scored more than 1 SD above the mean (scores from 21 to 32) were placed in the high dissociation group (N=16); those who scored more than 0.50 SD below the mean (scores from 1 to 10) were placed in the low dissociation group (N=31). Subjects with scores falling in the moderate range (scores of [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] were excluded from further analyses (N=38). The definitions for the high and low dissociation groups were based on the desire to have a high dissociation group that had clearly been dissociating most of the time during the trauma; hence our selection of a group that had a score 1 SD above the mean on the Peritraumatic Dissociation Index. We decided to use only 0.50 SD below the mean to define the cutoff for the low dissociation group because the distribution was positively skewed (skewness index=0.52; a score of 0.00 would indicate a perfectly symmetrical distribution). This procedure ensured that a group who clearly had experienced peritraumatic dissociation was compared with a group who clearly had not.
The frequencies of PTSD symptoms for the high and low dissociation groups are presented in table 1. Chisquare tests with Yates's correction indicated a significant difference between expected and observed cell frequencies. The high dissociation group had a disproportionate number of subjects who met the symptom criteria for PTSD.
Before analysis the physiological data were examined for univariate and multivariate outliers. Examination of detrended plots revealed two subjects with data for skin conductance responses that were more than 3.5 SD above the mean and two subjects with skin conductance amplitude that was more than 4.0 SD above the mean. These data were deemed to be outliers and were considered as missing. These subjects had peritraumatic dissociation scores that placed them in the low dissociation group. Evaluation of multivariate normality through Mahalanobis distance and homogeneity of variance-covariance matrices (17) after these deletions was satisfactory.
The main factors for the laboratory analyses were laboratory phase (initial resting baseline, neutral, second resting baseline, trauma, final resting baseline) as a repeated measures factor and group (high or low peritraumatic dissociation) as a between-subjects factor. A 2×5 mixed-design multivariate analysis of vari- ance (MANOVA) was performed on the physiological variables: skin conductance responses, skin conductance amplitude, and heart rate. The independent variables were peritraumatic dissociation group and laboratory phase. The combined physiological variables showed a significant group-by-phase interaction (F= 2.1, df=12, 666, p<0.01; Pillai's criterion [17] =0.11). Univariate analysis of variance for each physiological variable indicated a significant group-by-phase interaction for heart rate (F=14.6, df=4, 176, p<0.001), skin conductance responses (F=4.5, df=4, 176, p<0.005), and skin conductance amplitude (F=2.9, df=4, 176, p< 0.05). Follow-up analyses of simple main effects revealed significant differences between groups during the trauma phase (talk about the rape) and the final resting baseline (figure 2). A separate 2×5 mixed-design MANOVA was performed on the nonspecific subject movement data. Findings indicated no significant group main effects or group-by-phase interactions for the movement data.
Analyses of race effects were conducted to compare African American and white subjects on the physiological variables. The data indicated that there were no significant race main effects or race-by-dissociationlevel interactions for each of the three physiological variables.
Subjects' scores on the Subjective Units of Distress Scale at the end of each phase of the laboratory assessment were significantly higher in the high dissociation group than in the low dissociation group (table 1). We also compared the Subjective Units of Distress Scale scores with the physiological measure that provided the greatest difference between the high dissociation and low dissociation groups-skin conductance responses-by converting the data to z scores and then performing t tests with Bonferroni corrections for alpha level. For the high dissociation group, the results indicated a significant difference between the skin conductance response measure of distress and the self-reported distress scale scores during the trauma phase (talk about the rape) and the final baseline phase (t=5.7, df=15, p<0.001, and t=4.6, df=15, p<0.001, respectively) (figure 3) . Both results indicated that these subjects' self-report ratings of distress were significantly higher than their physiological measures of arousal. The low dissociation group's self-reports of distress were in close agreement with their physiological measures of arousal except during the neutral phase, when self-reports of distress were significantly lower than the measures of physiological arousal (t=4.8, df=30, p<0.01) ( figure 3) .
Analyses of self-report data indicated significant group main effects on several measures of distress (table  1) . The MANOVA of the subscales of the PTSD Symptom Scale revealed that the high dissociation group scored significantly higher than the low dissociation group on the combination of PTSD subscales (F=4.0, df=3, 43, p<0.05; Pillai's criterion=0.22). Follow-up univariate analyses indicated that each subscale score (reexperiencing, avoidance, and arousal) was significantly greater for the high dissociation group. The high dissociation group also scored significantly higher on measures of global distress from the Rape Aftermath Symptom Test, the Beck Depression Inventory, and the index of perception of life threat during the rape.
To examine the role of peritraumatic dissociation in PTSD symptoms more closely, we conducted additional analyses of data from only the subjects who met the symptom criteria for PTSD. These subjects were divided into those with high dissociation scores (N=15) and those with low scores (N=17). This information is presented in table 2. A 2×5 mixed-design MANOVA was performed on the physiological data. The combined physiological variables showed a significant group-by-phase interaction (F=2.1, df=12, 666, p<0.01; Pillai's criterion=0.11). Univariate analyses revealed significant group-by-phase interactions for heart rate (F=14.6, df=4, 176, p<0.001) and skin conductance response frequency (F=5.6, df=4, 176, p<0.005). For heart rate, examination of simple main effects revealed significant differences between groups during the trauma phase and final baseline phase, with the PTSD/ high dissociation group displaying a significantly lower heart rate during these phases than the PTSD/low dissociation subjects. The high dissociation group displayed a significantly lower number of skin conductance responses than the low dissociation group during each phase except for the neutral phase. There was a trend for an overall group main effect on skin conductance amplitude.
DISCUSSION
The results indicate that there is a relatively normal distribution of peritraumatic dissociative symptoms during rape-related trauma. The Peritraumatic Dissociation Index demonstrated good internal consistency in a group of recent rape victims, which supports the use of this type of scale for assessing peritraumatic dissociation in trauma victims. The subjects identified as the high peritraumatic dissociation group were more likely to have PTSD symptoms than those who did not dissociate during the rape. This is compelling evidence for a link between dissociation and the genesis of PTSD, supporting previous theory (18) . This finding is in agreement with previous studies of other trauma populations (6, 19) and suggests that peritraumatic dissociation may be a risk factor for the development of PTSD rather than an adaptive coping mechanism as previously suggested (4) .
The finding that the high dissociation group had a higher perception of life threat during the rape than the low dissociation group supports the suggestion that peritraumatic dissociation is a coping strategy for severe trauma. The evidence suggests, however, that it may have maladaptive consequences that take the form of an enhanced risk of PTSD. It may be that dissociation during the trauma is a mechanism used to deal with extreme anxiety (20) , as would be likely under conditions of life threat. Our findings suggest that this dissociative mechanism may come to be used in future situations when the traumatic material is brought back to consciousness. Given that therapy techniques for treatment of PTSD typically have an exposure component (21, 22) , these results have important implications for treatment. Dissociation during therapeutic exposure will likely reduce the efficacy of these procedures.
Peritraumatic dissociation appears to have a global effect on PTSD symptoms, with an impact across the symptom clusters. The self-report data suggest that the high dissociation subjects were more distressed than the low dissociation subjects, with indications of greater disruptions emerging on each of the PTSD subscale dimensions. Of interest, the biggest difference between the high and low dissociation groups was on the avoidance subscale. This was true when we compared all the high dissociation and low dissociation subjects (table 1) and when we compared only the subjects who had PTSD symptoms (table 2) . Further, there was a strong correlation (0.40) between PTSD Symptom Scale avoidance scores and Peritraumatic Dissociation Index scores. Marmar et al.
(5) also found a strong relationship between peritraumatic dissociation and avoidance as measured by the Impact of Event Scale in combat veterans. It appears that persons with high levels of dissociation are more likely to use avoidance strategies to deal with the trauma. The link between dissociation and general avoidance of the trauma deserves further study. Other self-report data indicated that the high dissociation group was more globally distressed and depressed than the low dissociation group.
The results of the physiological assessment indicate a suppression of autonomic responses in the high dissociation group compared with the low dissociation group. This finding appears to be rather trauma-specific: significant differences between groups emerged at the trauma and posttrauma baseline phases for each of the physiological measures. Lower physiological reactivity in the high dissociation group is surprising in light of the fact that most of the members of this group had PTSD symptoms. This finding contrasts with previous findings of generally higher physiological reactivity in subjects with PTSD (23) (24) (25) (26) . The response of subjects in the high dissociation group may provide evidence of a specific PTSD subtype of highly dissociative individuals who may respond with a general physiological numbness. The direct comparisons of subjects with PTSD symptoms who scored either high or low on the Peritraumatic Dissociation Index support the idea that there is a subgroup of persons with PTSD who fail to respond to trauma-related stimuli. The existence of a physiologically nonreactive PTSD subgroup may provide an explanation for the equivocal results in some PTSD physiological studies (27) . This dissociative subgroup of PTSD subjects may mask the differences in the PTSD group as a whole. It is interesting that comparison of the self-reports of distress in the laboratory interviews contradicted the physiological responses. Subjects in the high dissociation group reported feeling subjectively aroused and upset when talking about the rape and immediately after; however, their physiological responses showed a marked suppression during these phases of the laboratory assessment. This incongruity deserves further exploration, because it is unclear whether subjects in the high dissociation group are responding in a socially accepted way when they report that they are distressed and upset after talking about the trauma or whether they truly subjectively feel upset yet show physiological evidence of being shut down (lack of association between affect and physical reactivity).
A strength of the present study was the short period of time between the traumatic event and the start of the assessment (approximately 10 days). Memory loss and/or pathology-induced memory reconstruction, which are likely with long delays between trauma and assessment, are unlikely to have contaminated our findings. However, the limitation that this short time period imposes is the inability to make an official diagnosis of PTSD. Future research should prospectively assess trauma survivors soon after the trauma and then follow up at some point when a PTSD diagnosis can be made. This will allow an examination of the long-term effects of peritraumatic dissociation on chronic PTSD.
Another difficulty with the present data is that the high dissociation subjects scored significantly higher on the Beck Depression Inventory than the low dissociation subjects. The mean Beck inventory score for the high dissociation group placed them in the moderately depressed category. This raises the issue of greater depression in the high dissociation subjects, and perhaps this explains their suppressed physiological response to the trauma. However, at least with regard to the physiological data, previous findings do not support this conclusion. Orr et al. (23) found physiological differences between combat veterans with PTSD and those without PTSD. The mean Beck Depression Inventory scores of their PTSD subjects were comparable to the Beck inventory scores of the subjects in our high dissociation group.
In sum, the findings support the idea that there is a dissociative subtype of persons with PTSD who may not process traumatic information, which may lead to greater levels of PTSD symptoms. This dissociative PTSD group also responds with a suppression of physiological responsiveness in a laboratory setting. These findings indicate the importance of dissociative symptoms in posttrauma reactions and suggests the need to screen for level of peritraumatic dissociation in psychophysiological studies of PTSD. Treatment studies may also need to examine level of dissociation during therapeutic exposure as an impediment to successful outcome.
APPENDIX 1. The Peritraumatic Dissociation Index a
During the assault 1. Did you feel confused or disoriented? 2. Did you feel numb? 3. Did you have moments of losing track of what was going on-that is, did you "blank out" or in some other way not feel you were part of the experience?
4. Did you find yourself going on "automatic pilot"-that is, doing something that you later realized you had done but had not actively decided to do? 5. Did your sense of time change during the event-that is, did things seem unusually speeded up or slowed down?
6. Did what was happening seem unreal to you, as though you were in a dream or watching a movie or a play? 7. Were there moments when you felt like you were a spectator, watching what was happening to you-that is, did you feel as if you were floating above the scene or observing it as an outsider? 8. Were there moments when your sense of your own body seemed distorted or changed-that is, did you feel yourself to be unusually large or small, or did you feel disconnected from your body?
